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(54) LIGHT RECEIVING ELEMENT 



(57)Abstract; 

PURPOSE: To obtain a light receiving element for detecting the incident 
light onto the surface of a light absorbing member interposed between a 
pair of voltage applying members formed on one surface of the light 
absorbing member in which high speed and high sensitivity are achieved by 
increasing the voltage applicable to the pair of voltage applying members. 
CONSTITUTION: A pair of voltage applying members 12, 12 are formed on 
one surface of a light absorbing member 1 1. An optical guide member 13 
having width W shorter than the wavelength of incident light Ip and 
dielectric three- dimensional structure is formed on the surface of the light 
absorbing member 1 1 between the pair of voltage applying members 1 2. 1 2. 
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C3o sexwffl) 
i2«eeuSDfiw^ 



11 ?t«lRgfftt 



1 

MeFF»#©ttHl 

2 ] fi*if i Ett©£3fc3Tf -?*>oT ; ±*2 
[St#*3] »*5 2lEtt©S3t*^T?fcot ; ±E 

[11*54] »*3SlE«OS3fc*^-T?fcoT ; ±15 

[11*56] Bl^lEiEOSJtil^TjboT ; ±IE 

5^r*«M!Sr*trwi: ; SrWHil"****^ • - 
[ft*57] !t#96SBl£tf>g3fc3i?-efcoT ; ±12 
pT««»»i, ±f2)t*V KS|J#©±Ett¥Wtt:«£pr£ 
■f*fcftK«E©BP)!lPSr$tt5lB#p«EESiaiSlW«r#1- 

[11*58] »*56 4fctt7E«0£#*-?--?*>o 
T ; ±E#J#p«JEf|lioSBfi-<Dct'0'Xc< t t-oli±E 

[ff*59] »#5 6, 7, £fcti8f2«©£ft?!f7 
T'fcoT ; ±EW&««»i¥i»ft:jgte*«jg&#tr:: 
t ; «r»»i:1-5git*^ 0 

[»#*10j fl*il6, 7, ifctt 8 
^tfcot ; ±E*ri£«lflltt7 7 7 r y • 'So-ffl^fSS 

[ffi*5l 1] If*5l, 2, 3, 4, 5-, 6, 7, 
8,9, ttzitl Otzm<D§:m*Th^X ; ±Eft# 

2] 2, 3, 4, 5, 6, 7, 

8, 9, 10, *fcf*l lEttOSatS^-Cfco-C ; ± 



(2) #H¥8-2 04 22 6 

2 

[JBHOltll&KH] 
[00 0 1] 

[gH±©*i)E#if] *89!f4a«s fim&S^ifl-fc 
[0 0 0 2] 

10 t, tig 8 K*©®a«ig£^+g#Si^50jiSg3g£;h,T 
^•3„ fcBIM4 ( IEEE Journal of QUANTUM ELECT0R0NICS, 
Vol.28, pp. 2358-2368, 1992J T'fc 5 ;4\ -Jlxl-Stg £ 
LT*l*?*5¥***KJ|5tf^ll©*iS±fc, 
' 4-»©«£E3lJPlB5l2, l2&&JSi*Slt-J:9ffMU - 
ft?>-*t©«ffii2, i2©WK:*J»t53t»iRaWJii©*S 
SBUa ^1taj»*<D3tIp©AW^i:-r5o 
[0 0 0 3] r©i5**iS^fcv^T-»©«EHUPS 
#12, 12WHcaa)ite4rHJttL"C*J< ftAftSS 
(*KHXSl5®M*ffi) lia fc*ipiSAWi-5w iTJtlft 
20 «t»ttll'l J ltBfi#+y7 (W^&tflETL) as$S£U 

[0 0 0 4] 

Mf750fi, -j&iCMSM (&JS/¥*fc/&fl) M© 
30 nftfft, JBaWlctt-»ro«flEfin*P«SWi2, 

i2lB©(tnEltw, -*-fcfe*>*AW* fc fc3#Rte«i$* 
ll©@M*ffilla ©ftW£8feit>5g, *iS£fc*U 

^tuSTFtel-Si, 3t«iR»*JllfcAJ«W - 5*IpttiEIII 
*U «EHl*paj*ti2, l2^i5m#3fi«»43t»lX 

[0 0 0 5] XR, B8K*S*T,fctt*«>g**-f50T? 
flllCioTlffiBWOilWW, 12lB©EI*Wtt 300nraSS 
ffl**#±«t 870fsSr#T^5. cnf4(til©?!E#S* 
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[0 0 0 6] ff % -tt<DWLZmuMttl2, 12W<0*K 
«XgB#ll©«Blla li£HfcBMLTi^5fc«>, 
mi£EPMtfi2, i2IWfc * 9*# ftSESrfWinLJ: 5 4 
tit, SSHSSffiiia K»oTtf>i&ffi»*;flS£i:fc 

fpflnSBtta, ^IIBoiKnEMtwils^lSJIUKlKdS} 19 , 

TX'h, »£fc±oTttA*riSft^LRS£ffilla wffi 

t BllPWEK: tt-^tt 9 * # 4*J * * . * It , 
JPIftaf±*»bt>R||L|Ci!>t), gt#«lf t"-AS)tg 
«fTf4iPI»S*SA/-f 5 4 100nm«TiiHI6-Cfo-5o 
[0 0 0 7] 5 LfcjftK:«*T4 

LT, 12|R]0)ftmEft (Jt»lR«BI$tll 

©SMSffiiia ©«) w*?mmi±icmt%fflm$:mfa 
u tvmw&Km^zfemhbthhn-Qhz. 20 

[0 0 0 8] ±ft<&g*ft/,£gtt£gj£l,fc± 
T\ «fc9ili«ffift^L£«f&ftg3fe** 

zi>%mA,ttz>, 

[0 0 0 9] 

jtAWSBti-sgatsS^tfev^-c. (a) tfemst*©3t^ 

ttLftigilttT (1-<t*>%aW<tV^t*aWT) , (b) 30 
tfeffi#*©3fc<Bftfi#T©IS^-ifc&*rU (c) '>ft< 4 

(d) StfM*itflsT?ifc3 

ffi±Wf5WSr4Srtl2i1-S e 
[0010] roi 5 4»*Wflirt«5TJw, #3S9JTtt 

ixT^sr4^ 3R*6Stttt±8E- 

JKdtSixfctO-C?*>5C4 1 t>*3|-r5. HS-(cJ:9, ± 

E(c) £*5 tf zmftzmtztrnv , 3t#>r KWii** 

[0011] Sfc, *3&H<&tero«88l4 LT, )t*V K 

mmmmm<n®&<ntm*^hx-®&Ltz> z tt-v 
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J0Wro=t"O'>/i< 4t-ott, ±E-5t<OSE^*DSl5 
i 9 5 r 4 fc-c# 5. 

[0012] #k % Kafl-©3t^wttK*^asi- 

r4#T#5 0 

[0 0 13] -?: Lt> ±ELfc^Tix©ffi«(D»&jc 

KgWrolf $ fi, -3stK>«EH]Jaffi*t roff $ ± 9 iff < 
1-5 r 4:-eaK-»o«JEWaiawW©}Bii©i*:ft< 
-rsr4#S* u\ 

[0 0 14] ^blc, #&9§ iixli, « 

JET* 5. 
[0 0 15] 

[HJSffl El 1 iai#*WfciPLT*i*3ftfc-fllM!l 
is^f T-fe 5 S^tSf^ loco WftftlSr ffi*j§#* $ tir ^ 

* , r <D«§^ H1&0iJSf ^ 10T' 1 5 1) <d \zm v * 

[00 16] LfrHZ y 0i|jttfGaAs£, 1^*5^168 
tttf JfSf t ^ Til S tt % it X 9 S 
»*tll©*B5±»Ctt— JtODWEHllPaWU, 12^fi££ 

*»tt«Wiitt, ^tv^^roSS, *S3t*^io©«S5 
S«4 rtis^S^ miiPISWftr 

4-et4ft<, a^bft^te©«jaw5«F£S±i-E** 

[0 0 17] 3tAWSP30t4, tt«»?-S0«>»fr, 
S^L/iSSgffilla(0 8) 4ftoTV^T, 
**3tOA««4fto-C^fc*«, *ISP^ICIPLT«)*$ 
ixfcw©3tl6«l*^l0-ett, 5tAStaJ30lcfi«|x.tfBE<k 

WllOfltMSffiHatonTi/^5. fcffL, Z<D%134 K 

mmt. ttihh'm\x*hz>*\ *»-c*awT?*>5^ 
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[0018] iroiSfcflKStfcfcoTi^afc, 
IfPi»Wl2, 12iB503fe!ait2gl5tfliro»ffif4SIWtcSS 

3fc8^W#ii<&SS£Billa fc«oTO»B5tt*roRgja 
l4***V^UMa**i, -Ssf<7?ffiE^DWl2, 12(C(4 
fc*flHc*itf<5i: PI CM$\%mw* mitc®£, X 9 A 
#4«EE*rfiPlPi-5r4:i*-C#5. IX lift 

*V K«Wi30j|[*SrlE^Jp»tri2©J|[* i*)tJP< 
W<i-5StSRJt^ KSBtt-l3©*MBiBfc}B 
oT0-»<&«EfiPflD8Mtl2, 12WO»B8aitfcft< 
5fc». &£li-#©t;Ef=nMfcjl2, 12r B ^^7^f> 

^-*t<75®IE|»*ti2, i2fffl£.J: Dififttti 5 £ LT 
ft, ^DmE(CKLT>b±PSffl^^$tLT^fc<75(C^ 
ttK&#£ft5„ 

[0 0 19] ^LT> jtefctJS'ifciJfc, -#©tt± 

5ftlpliifflg3fc«# (:*/<* yfe^haftWH -eit£ 
3tKiRlflJ*<rii©«ffijafl5<o*, ft«# 
»£#H< ftoT, 7Jt)tIpH:3t!Ri|R»«-ll©aR*B 
ififcTKlRSftirtfcfcS. -t-T\ 3«SljljJCj:9- 

7 (m^&tWETL) fi, «ER]flqg|S*tl2, l2(Ci£^rt 

S^litBftttfcjESft (+) «©*EBJqtofl'l2fc s * 
fcjEJLttfi*fWfc*H!fc (-) «©*EBlJll»*tl2t, 
*fteftS5£T3l#&a*,4J:5t::ft5 0 rftiim^ 
tfttf, Se*±9 t>n£&ft«£&ttft (3fctftWttfrO 

« s ^rn<tri:S:**u siu±©EPJDic<t sag 

of. SM^-^r y 7»<of?a^ojR#t<e»i"5 r. 

[0020] ^jswuiist-^ottEfiijngJW 
12, 12P H 1<75glHgg||tW, i-fcfrt>jte#>f KSBfi-i3roffiw 
tt+^fc**5ri««T#SOT». fl6**-f©l«||Li9 
t> «t 9 ««>fttf, JtiE0BiS£ % iiiiigtifmJ: 9-lft 
ft£ft3r ticks, z<om&, gE^oS^t'-isSJt 

[0 0 2 1 ] El2lir©^$7 s n-yjDIj£o^g^* 
Iftli, h^yHWWI (STM : Scanning 
Tunnel Microscope) i^^^Pal^H^ (A FM : At 
oraicForce Microscope) SrWJOIgg £ LTflJffl1"-5 
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SriStttt, «Rvict 9 i!m£W&ft*tt*l(BHK:;K 
£ M L <c ^ 7" n - 7 P £ fcffl S -e*i" «fc 5 left 

ft, «ftfk^5tSlwJ;o-C»{k*iWi»C (MZ-tfmfc? 
*>Mim «&£ft3o AFMfcffl^-CfcRHtofc* 

10 [0 0 2 2] r 5 Lfc#fclCj:5i:GaAs±fc*ilS£*Mg 
T*18nn.4f (DgHbf" * y ftflt® J$j£ tWiCiot^Sffl 
T*, *38^#^j3V^-Cbrft*jpJfflU HlKflGlfllJfi 

itlSWiEl 3 t^Sftrv^i. 

[0 0 2 3] 41\ 0 3(A) fcw-fiilw, ftMSBtt 
lit LTiSA/fc' i l £ *6»ttGaAsSffiliro±^*«tt*IRl 
2' i LTf-^^Kl2' ^*Lfc„ CliO^^MKl 
2' ©0T^5j-©Sffil-STM©^g7 , D-7"P?rfifT|- 

tt, HI 3(B) [£^-r«k 5 fc**j**T <-f*fc*>*#* 
20 £tf«*T) -e7°n-7*P t^^H^* P B 1tw5V©« 

-f 5^S*l^]|c:-So-C7°a-7'SSrffi*}-*« Lfdo -© 
£ # , £2MiffM£ft5I£fc^ y«»l3©«^l0 
Onm lc45Jr5tUfc. *>4*^fl]3!in«BE^ , **a** 

[0 0 2 4] r*HCJ:9»**-ftfclWk^'^>'»*13 
tt, **W«>5t3t*^-10©*XltW30»C*S«-SJfc^ K 

[0 0 2 5] ^©^, 13 3(C) ^StSC 

SEPPiDSl3«-12, 12±©ffa©ffi«g|5^±lC^t«Ti/ 
AuK 9 ftrtftttw, l4Sr^1"5o 
^<b1-5fcfttc, 13(D) t*1-J:5lc, «EPPJp»*t 
12, I2t3t^ K«Stti3*^tf^ hJ'CfbWfflz.M*. 
40 tfTi/Augifefflmill5, 15«r»jftr*. =§-^h7^^© 

■?r*ft 5/zm tLfe, ^ftl-J;9, -^©mUSlAPlFPtf 1 
2, l2<Z)—j3\Z.MLXits<'(7Xl l E.Vbi:3ltJal-Z>'<<< 

tt*ft-Pftg?Jft»LetSM«1-5 - 1 ^-Cf 5o 
[0 0 2 6] roj:5tbTf«Lfc»tfP*T-iooffMi 

50 @S§±(c§^fcffi^^ B B B t©m^^{blc:ttF!l Lit 
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7 x A h g>(f s)fttt0B$ffl ftflMg-Cfl-H t#5*tt-e*> 
io©fffli£ttH4 fc*+J: 5 

[0 0 2 7] JtaRttTyu^W^-^U— !f21^f>A*3fc 
fcSttSffifre- KHJW (CPM : Colliding Pulse Mo 
de-locked) fe^U-1f22T*fcoT, U— f fctJ^tt^JlOm 
1, tiW'U^ffittaOfs, Kftl4620ntn T?fc5 0 r©& 
fi620nm ©ftlCftU Kf^*^-10t*jrt5IHkf-^>« 

tt»ft4l6*ft:-e*>5. C PMfel U— }F22©ttJ7J»ifc* 
-A*7°y y*23ii£9 9 : 1K»MU HU^SrHbigf 
-Alp, v/tr-Aisi LT, Bfibr- 

Alp&u- y 7 s y y ^* f - i. is{% t <nyt'&Mffi&% © rT3E 

faH8©/cfc©2/ 1 $ft1K24£^ Ufl|Jt-?25fcAW** 
tdfc, (EO : Electro-Optical) 7°n-7*31lC 

Att£-fr5 c E07*D-^31(i«^3t^^35.8pm/V 
©LiTa03*£T\ S*S^I(Cjft5lS B B B «ffiiC(i^m# 20 

#iR<7>S*f=— r-r ^tfJtSJi, A#$f2ffi 300^ 

m , ft 250nm , Jf $50/imT*)5. I©EOy 

□ - 7* 3 1 »g B H B t -y- v -f y y ^ t -- a i s ©<ift * IS] 

[0 0 2 8] EOT*n-^'31't'^<7)L*aitlllf-ic:«t^ 

{iffi^iS^s^TSM^nfcf-^yy y^t'-Aisiiy 

ft, {B3tt'-A^7 , y y^27^t-*KOS3tS28a.b 
(C£9&g^H(Cgf mx.P>tlTgft£tk S3tlfftti^ 30 
tt!ll(j*«S£29£#Lfc&, Wflq^lOJcffrDllTS t [53 
DlMHzrojSfflT- p v V 4 >*Sffi$34lc: £ 9 n y ^ 

[0 0 2 9] ny^-f >it«»34«>a*^*-3# 7°n y 
LTI3570fs SrfcSfcj&BbLfc. rftfi 3dB 

i t T790GHz(Cf@ ^ U i wa^Tt^assTt^^ 

5 0 40 
[0 0 3 0] EJUtroiSfc. *3§§3(c&y <!:[!8lcgPL 
TlftBJL7cJ;9^^*<D§7t^^50(Itt-L, 0Sx.fi 100 
nmmSi:V^<t?lc, -*f©mEEPJtom*12, 12|H]i7)ltt 

3t*-?Sr*«i"5wt*s-ct5. La>L, r ©$)£££ 

*©*IpO«*£JlT 5 IS£©TT*-*j-©ft;jEEflM 
*tl2, 12WO«IWE(iWS:tfL5*#< UTt, £tttt 50 
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»©Six*^><tv^-CSK-J*0«EEPllPaBttl2, 12RQ 
- 7" P ©jfeaE«r«*i^i LT b L 4*s bUkiS-f- r t x- 

&m<Dfcmmtm&$:ffi<zti>x'Zz) a*, 

<, 0!)x.ttmf-AS3tS^ji^ftS^, R# 
©{&©«ffl*DIgtfl?£ * * ic* OTt 5 d 1 1 T* # 5 

[0 0 3 1 ] i^T, *?§9!roftiJCD&g0dlcotiftejlTS 
■f, '>4< it>-»©«£EWJ0«tri2, 12|WlCfcoT3t 

wO»£\ 3t«*lWll#0l*.tfGaA8"ea!)546tf. *a 
10 , GaAsJ;9'b/^K^>y7 0 ©7v#^^ffiLr 

aias, Gap *4rJB^5r*a*"e#5. fc«u ste^ft* 
Iftatt & »«+ s ft « , rtib^ftWi-ctssz 

Kgi5«-i3/45^ffi^(0^tt(OWi|s|-^>?>*^$tiTV> 
[0 0 3 2] ^(d, ©*AW»30fctt, 

m 6 ©fc^^nfls^j^^ioA ^*^>^5«t5^, 0^ 
l < > ^©^i'(i^jro-^©mPn»pa5Mi2 

t J: 9 r fc ^T'f 5 0 frft^f 

-f KSWi3CJgriLtt:ttico**l3!liiaSfK:J:oTAi^ 
as , 0il x. fiKii t fc y n - rf JDlffi tc i 5 
ti, SKS-Jt^-f K«tti3, l3«r»j«i-6ISfcJ:oT 
Hl*tia5«©-S*«)«ffiHiaUB*f 12, 12 1 *Pffl&m5<D 

[0 0 3 3] ^JBWSJtS^I-feJtajt^ KSSW13IC1 
9, ftlOLJfi^fci^JC, J6*«:i:^*«:#, ^5tt© 



9 

[0 0 3 4] K9H-5ix JtA*f«B30tw3gRg$ix5Jt^ 
4 K»«-i3©-»ii, *»JR»no*iBK:»i-Slia»fc 
li(C v nl (*fc|±pffi) #*#«37, GaAs/AlGaAsft 
^UnAs/InGaAs©iB***3M39, pM (£fctin 

ft* T'^T * 7c i ra*0*H«** fc ft*-*** 
J^J&SftiSSttffil^lS' #fc9, 

3' ^a<<t9(-L-r, *M»*»fe©*4tttttft«IP©fc 
» ©&JI * fct±¥*ft»©SI»«EBi*ngW36^^#ft 

©*»ftl37ttSJ»«ffWJPJS5H-ii^$ixSis, r© 

ttwiEPnamw^, i2©-# (ito!) #zti*mt 

[0035] roiSfcfcjrett, -*©SJ±S»*t 

■> h y i 5 8 Hx tr- * £ Mft 1 5 r t ** T* # 5 . ;l Jx 
fc± 8 . *S*fc^3»iKftft©£fc;i»fe7Jtf*ip© 

^n-g*fistwfi*»a»tf, *na*e>«>«&i2, 36 

»»ftS:«!llPi-5ri:(>-e*, jfcKBftttWfcaSft* 
?10B SrHtti-SlttTti. d©«£\ l7f£&H 
5i(MhF'«JSJl39liSBt7 7 7 r y • ^n-M^HtsHlig 

^ffl37, 38ttKWttSr3fc*a5JB»f*fH»ffllJIPP*nglJ 
H-£JUitfav\, ^©{fc, {fc©ft^ftttfC©iTOI$]© 

i©T*{i&l/\, 

[0 0 3 6] ftfc, H7tS%S*i,5*®<0»-&, Tffi'J© 
^Sftl37^^ UT-»©«ERP3!nHB*tl2. 12^^^ 
Wfcffi»1-3©£rl&Cfc©, l^£<flJ©aj£EPM#i2 
£ W?«Jf 39£££fft#^ KSM* 13 1 ©fSJtCttif&li 

3' km#oTU-m&tzz.b#i*£s mzzhzn 

[0 0 3 7] *%93<DSH>£>09m0!K:HPURH 
Lfc#, ^^©gi-fiffiSicgp-rsPg^ Slfliio 
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[0 0 3 8] 

£*68Bfc*©S;h.ft Utot ifitttt 5 £ t 5. 

*a#a«ni6i:&«j, B>s*-\ry7©wt££©&»fc(6 

[1 l ] **Wg** : ?-©S*tt4-3lllSffll©«tt«j* 
iT'fcS. 

[12] **WS**^roff»t#Uffl"r«***rn- 
yjDIfe©fftPJEIT-fe5)c 

[03] *»WS**^S:3feaE^n-yipiifeftftfflL 

[0 4] KffS*vfc*3fiMS3t*^-©aO«'>^^^©lft 
BJ3HT*fc5 0 

[15] Kf^Siifc^WSJfcsif^lraSLfcltRoK 

[16] *|SBJ©ftil©^i£«i: LT©S** J F©»1« 
J^lT'fe5 0 

[17] *38W0Se>»-fli©ltlfi«[i:L-C©S** J f-0 
[18] «*lC#tt5MSMfflX3te*T-0«»#jaBlT 

10.10A. 10B #5SSUg3fc*?-, 

11 %ftiK«Mt, 

12 mi±mumj, 

13 #jtfW Kffltt, 
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